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Background: Childhood attention deﬁcit hyperactivity disorder (ADHD) is reported to be more prevalent
among socioeconomically disadvantaged groups in various countries. The effect of poverty on child
development appears to depend on how long poverty lasts. The timing of poverty also seems to be
important for childhood outcomes. Lifetime socioeconomic status may shape current health. Thus, we
investigated the effects of household income changes from birth to 4 years on the occurrence of ADHD.
Methods: Data were obtained from 18,029 participants in the Korean National Health Insurance cohort
who were born in 2002 and 2003. All individuals were followed until December 2013 or the occurrence
of ADHD, whichever came ﬁrst. Household income trajectories were estimated using the national health
insurance premium and the group-based model. Cox proportional hazard models were used to compare
incidence rates between different income trajectory groups after adjustment for possible confounding
risk factors.
Results: Of 18,029 participants, 554 subjects (3.1%) were identiﬁed as having ADHD by age 10 or 11. Seven
household income trajectories within three categories were found. Children living in decreasing,
consistently low, and consistently mid-low income households had an increased risk of ADHD compared
to children who consistently lived in the mid-high household income group.
Conclusions: Children who live in decreasing-income or consistently low-income households have a
higher risk for ADHD. Promotion of targeted policies and priority support may help reduce ADHD in this
vulnerable group.
© 2016 The Authors. Publishing services by Elsevier B.V. on behalf of The Japan Epidemiological
Association. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).1. Introduction
Attention deﬁcit hyperactivity disorder (ADHD) manifests in
childhood with symptoms of hyperactivity, impulsivity, and/or
inattention and is often accompanied by other psychiatric disorders
(e.g., mood, anxiety, conduct, or oppositional deﬁant disorder).1e5
No single risk factor explains the development of ADHD;Medicine and Health Services
0 Yonsei-ro, Seodaemun-gu,
demiological Association.
Elsevier B.V. on behalf of The Japa
d/4.0/).however, interactions between genetic, social, and environmental
factors have been implicated.6 Although the risk factors are still
controversial, childhood ADHD is reported to be more prevalent
among socioeconomically disadvantaged groups in various regions
of developed countries, including the United States, United
Kingdom, and others.7e15 Studies have consistently found an as-
sociation between childhood ADHD/behavioral symptoms of ADHD
and socioeconomic disadvantage; ADHD symptoms and diagnosis
are more common among those from low socioeconomic status
(SES) backgrounds. While most research in this ﬁeld has focused on
concurrent associations of SES and ADHD, lifetime SES may shape
current health. To this end, various models have been proposed to
explain how changes in SES over time may inﬂuence childhood
health.n Epidemiological Association. This is an open access article under the CC BY-NC-ND
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vantages or adversity throughout development are proposed to
inﬂuence health.16,17 First, the critical period is identiﬁed as a
developmental stage in which increased sensitivity to external
agents may have crucial effects on later health. Second, accumu-
lation of risk throughout the life course suggests that exposures or
insults (advantages or adversity) gradually accumulate to increase
(or decrease) risk of chronic disease and mortality, and that dif-
ferences in cumulative lifetime exposure primarily explain
observed socio-economic differences in risk of disease.18,19 Third,
social mobility suggests that individuals may shift social structure
categories once or more during the life course. Social mobility is
also linked to downward or upward intergenerational or intra-
generational mobility, which is a social phenomenon in its own
right and should be considered a potential risk factor of disease.20
In particular, previous studies have found that the effect of
poverty on child development appears to depend on how long
poverty lasts.21,22 The timing of poverty also may be important for
childhood outcomes.21,22 The association between adversity and
problems in child development may occur as young as the age of
3e5 years.23,24 During early childhood, when emotional, social, and
cognitive development takes place through observation, experi-
ences, and communication with others, environmental factors play
a crucial role.25 Thus, exposures to different family environments
during early childhood may affect healthy (or unhealthy) devel-
opment. In this context, we investigated the relationship between
household income trajectory during early childhood and occur-
rence of childhood ADHD via national health insurance cohort data.
We addressed two research questions: (a) how household income
ﬂuctuates during childhood in Korea, and (b) how changes in
household income affect childhood ADHD.
2. Methods
2.1. Data collection and participants
Data were acquired from the Korean National Health Insurance
Cohort Database (KNHICD) from 2002 to 2013, including informa-
tion on approximately one million Korean people (eAppendix 1).
The KNHICD offers nationally representative cohort data on the
entire Korean population to trace characteristics over time, reveal
epidemiologic causes of disease, and develop health policies. The
KNHICD used a 2.5% (n ¼ 1,025,340) stratiﬁed random sampling
method, including age, sex, residence, health insurance type,
household income decile (obtained through health insurance pre-
miums), and individual total medical costs in 2002. In addition, the
structure of the cohort data was semi-dynamic, such that about
9000 newborn infants were added using stratiﬁed random sam-
pling every year (the same sampling method as with the ﬁrst wave)
to preserve the national representativeness of the original sample
by replacing those lost due to death or emigration over time.
Unique de-identiﬁed numbers for patients, age, sex, type of insur-
ance, diagnoses according to the International Classiﬁcation of
Diseases (ICD-10), medical costs, and prescribed drugs were
included. In addition, the unique de-identiﬁed number was linked
tomortality information from the Korean National Statistical Ofﬁce.
This study adhered to the tenets of the Declaration of Helsinki.
The study designwas reviewed and approved by the ethics board of
the Graduate School of Public Health at Yonsei University (2-
1040939-AB-N-01-2014-239).
We conducted a cohort study of those born in 2002/2003 to
investigate the association between change in household income
and ADHD. Among 1,025,340 KNHIC enrollees, we selected 9565
infants from 2002 and 9437 infants from 2003. We included par-
ticipants who had complete income information to estimate thehousehold income trajectory during early childhood (4 years after
childbirth). From the pool of individuals (n ¼ 19,002), 456 from
2002 and 517 from 2003 were lost due to emigration or death
during the 4-year period after birth. Overall, we included a cohort
of 18,029 infants born in 2002 (n ¼ 9109) and 2003 (n ¼ 8920)
(eFigure 1).
2.2. Diagnosis of ADHD and follow-up
Diagnostic status was based on clinical diagnoses extracted from
the KNHICD (ICD-10 codes F90.x or F98.8) (n ¼ 556). We did not
consider those who received an ADHD diagnosis before age 3
(n ¼ 2) because diagnoses are usually made after age 3. Date of
diagnosis was deﬁned as date ﬁrst recorded. All individuals were
observed from birth until December 31, 2013 (10 or 11 years), or
until a diagnosis of ADHD or death, whichever came ﬁrst.
2.3. Socioeconomic status (household income)
We used the yearly average insurance premium as a proxy for
household income. In Korea, individuals qualify for medical aid if
household income is less than $600 per month. If household in-
come is more than $600 per month, individuals qualify for national
health insurance. In the dataset, individuals who qualiﬁed for na-
tional health insurancewere distributed between the 1st and 100th
percentile for yearly income, while thosewho hadmedical aid were
classiﬁed as zero percentile. We classiﬁed household income into
the following: (1) low income (medical aid/below the 30th
percentile), (2) middle-low income (31ste50th percentile), (3)
middle-high income (51ste80th percentile), and (4) high income
(81ste100th percentile). Household income trajectory classes were
observed for children at age 3 years (i.e. 0, 1, 2, and 3 years old)
using a group-based model.
2.4. Covariates
Demographic factors (sex and region) and co-morbidity of
ADHD (identiﬁed by reviewing medical histories) were included.
Low birth weight was identiﬁed from medical records (ICD-10
codes P07.x) after birth. Conduct disorders (aggressive disorder,
oppositional deﬁant disorder), emotional disorders (anxiety,
depression), social disorders, tic disorders, autism spectrum dis-
orders, and developmental disorders were identiﬁed based on
previous literature.26 Comorbid diagnoses of conduct disorder or
oppositional deﬁant disorder (codes F91.x), emotional disorders
(codes F93.x), social disorders (codes F94.x), tick disorders (codes
F95.x), autism spectrum disorders (codes F84.0, F84.1), and devel-
opmental disorders (codes F80.x, F81.x, F82.x, F83.x, F88.x, F89.x)
were obtained for all cohort members from KNHICD. In addition,
intellectual disability was included in this study. In South Korea, a
diagnosis of intellectual disability is based on a sum score of the
social maturity scale and intelligence quotient score below 70.
2.5. Statistical analysis
Distributions of general characteristics at baseline were deter-
mined. Household income trajectories were created using a group-
based trajectory modeling approach within the TRAJ macro in SAS
(SAS Institute, Cary, NC, USA).27,28 We ﬁt the income trajectory
model to the censored normal distribution. In addition, we used the
Bayesian information criterion to determine the number of groups
(eTable 1). For each child, the posterior probability of membership
in each trajectory groupwas calculated, and childrenwere assigned
to the household income trajectory for which they had the highest
probability. The mean probability of ﬁnal group membership was
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then included as a predictor in Cox proportional hazard regression
models to establish the occurrence of ADHD from childbirth (2002/
2003) through 2013. The level of signiﬁcance was set at P < 0.05.
SAS version 9.4 was used for the analysis.3. Results
Overall, 554 children (3.1%) were diagnosed with ADHD during
the course of this study. Table 1 presents general characteristics of
the study participants at baseline. The distributions were similar
between infants born in 2002 and 2003. Of the 18,029 participants,
1117 (6.2%), 5171 (28.7%), 8576 (47.6%), and 3165 (17.6%) were
included in the low, mid-low, mid-high, and high-income groups,
respectively.
Fig. 1 displays the results of a group-based model illustrating
household income trajectory patterns from birth to age 3 years.
Fig. 2 displays the cumulative incidence of ADHD by household
income group. The cumulative incidence of ADHD was different
across household income trajectories (P ¼ 0.035). The cumulative
incidence of ADHD was, in increasing order, highest amongTable 1
General characteristics of the study participants at baseline.
Total 2002 2003
n % n % n %
Total 18,029 9109 8920
Income
Quartile 1 (low) 1117 6.2 572 6.3 545 6.1
Quartile 2 (mid-low) 5171 28.7 2693 29.6 2478 27.8
Quartile 3 (mid-high) 8576 47.6 4288 47.1 4288 48.1
Quartile 4 (high) 3165 17.6 1556 17.1 1609 18.0
Income trajectory
Consistently low 1026 5.7 466 5.1 560 6.3
Consistently mid-low 3039 16.9 1615 17.7 1424 16.0
Mid-low to mid-high 1632 9.1 854 9.4 778 8.7
Consistently mid-high 7527 41.7 3761 41.3 3766 42.2
Decreasing 911 5.1 470 5.2 441 4.9
Mid-high to high 640 3.5 328 3.6 312 3.5
Consistently high 3254 18.0 1615 17.7 1639 18.4
Sex
Men 9388 52.1 4755 52.2 4633 51.9
Women 8641 47.9 4354 47.8 4287 48.1
Location
Rural 5490 30.5 2809 30.8 2681 30.1
Urban 12,539 69.5 6300 69.2 6239 69.9
Low birth weight (<2500 g)
No 17,894 99.3 9050 99.4 8844 99.1
Yes 135 0.7 59 0.6 76 0.9
Conduct disorders (aggressive disorder, oppositional deﬁant disorder)
No 18,009 99.9 9098 99.9 8911 99.9
Yes 20 0.1 11 0.1 9 0.1
Emotional disorders (depression, anxiety)
No 17,808 98.8 8996 98.8 8812 98.8
Yes 221 1.2 113 1.2 108 1.2
Social disorders
No 18,000 99.8 9091 99.8 8909 99.9
Yes 29 0.2 18 0.2 11 0.1
Tic disorders
No 17,830 98.9 9004 98.8 8826 98.9
Yes 199 1.1 105 1.2 94 1.1
Autism spectrum disorders
No 18,000 99.8 9091 99.8 8909 99.9
Yes 29 0.2 18 0.2 11 0.1
Developmental disorders
No 17,763 98.5 8945 98.2 8818 98.9
Yes 266 1.5 164 1.8 102 1.1
Intellectual disability
No 17,950 99.6 9061 99.5 8889 99.7
Yes 79 0.4 48 0.5 31 0.3childrenwho lived in decreasing (group 5), consistently low (group
1), and consistently mid-low (group 2) income households.
Table 2 shows general characteristics according to ADHD status.
Among the 554 children with ADHD, proportions were higher for
boys, those who lived in urban areas, and those who had comorbid
conduct, emotional, and social disorders.
Table 3 presents the results of the Cox proportional hazards
analysis, which assessed the association between household in-
come trajectories and occurrence of ADHD. Compared to children
who consistently lived in mid-high income households, children
who lived in decreasing, consistently low, and consistently mid-low
income households were likely to have an increased risk of ADHD.
Among the children, boys and those who lived in urban areas were
more likely to have ADHD. Regarding comorbidity, those who had
conduct disorders, emotional disorders, social disorders, tic disor-
ders, autism spectrum disorders, developmental disorders, and
intellectual disability were more likely to have ADHD.
4. Discussion
This population-based cohort study examined the association
between changes in household income levels and ADHD in infants
born in 2002 and 2003 using data from the KNHICD. This study
yielded twomajor ﬁndings. First, we found seven income trajectory
classes from 2002/2003 to 2005/2006. During the 4-year period
after birth, household income (quartiles at baseline) showed seven
patterns within three categories: (1) stable groups: (a) consistently
low, (b) consistently mid-low, (c) consistently mid-high, and (d)
consistently high; (2) increasing groups: (a) change from mid-low
to mid-high and (b) change from mid-high to high; and (3) a
decreasing group. Second, our results suggested that the cumula-
tive risk of ADHD was highest for those in the low or mid-low in-
come groups and the decreasing income group during the 4-year
period after birth.
Our main ﬁndings are consistent with previous research inves-
tigating the relationship between SES and ADHD in other pop-
ulations. Based on the existing literature, the occurrence of ADHD
was expected to be signiﬁcantly higher in children who came from
low-income families.7e10,14,15 A systematic review summarized that
conﬂict/parent-child hostility, inappropriate treatment, or family
adversity are associated with ADHD, and that severe early depri-
vation is a casual risk factor for ADHD.6 Another study showed that
ADHD was associated with a range of indicators of social and eco-
nomic disadvantages (e.g., poverty, housing tenure, income, lone
parenthood, younger motherhood).29 Our results could not fully
explain how low socioeconomic status affects ADHD. However,
other studies have suggested that the effect of poverty on mental
health in children occurs both directly (via environmental resource
constraints) and indirectly (through psychological inﬂuence).
Children from high-SES families beneﬁt from an array of services,
goods, parental actions, and social connections, whereas children
living in low-SES families lack access, putting them at risk for
developmental problems.30 Family income has been shown to
indirectly affect child psychopathology via proximal risk mecha-
nisms, such as poor parenting,31 reduced parental supervision,32
stressful events,33 family conﬂict, and afﬁliation with deviant
peers,22 which are associated with childhood ADHD.
Regarding the interpretation of our results in terms of a life-
course study, the increased risk of ADHD in children with consis-
tently low, mid-low, or decreasing family income in early childhood
age may have three plausible interpretations. First, the impact of
early exposure on different health outcomes may provide evidence
of a critical period, during which exposure to advantages or
adversity has lifelong effects on subsequent health. The ﬁndings of
this study are consistent with previous research showing that
Fig. 1. Household income quartile trajectory groups during the 4-year period after childbirth.
Fig. 2. Results of the Kaplan-Meier method for the occurrence of ADHD by household income trajectories.
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of ADHD.10 Our results partially support those reported in relevant
literature suggesting that lower family income early in life (ages
0e5 years) was associated with higher odds of a broad range of
conduct problems at ages 10 and 11 compared to higher family
income early in life, independent of current socioeconomic status.34
Our results should be interpreted with caution, because we could
not compare the effect of SES trajectories on health outcomes with
SES in other developmental periods (e.g., 5 years of age or older,
during adulthood, or over the whole lifetime). In our study, the
critical period was based on the existing literature. The crucial
importance of early childhood experiences in development has
been widely accepted by professionals and the general public.35 Ithas also been suggested that deprivation or an adverse environ-
ment during early childhood will permanently inﬂuence a child's
future growth and behavior.35 Moreover, cumulative evidence
supports the association of household poverty with developmental
problems in early childhood.21,22,24,30,36 One study suggested that
average family income from birth to 5 years was a much stronger
predictor of completion of school than was family income
measured either between ages 5 and 10 or between ages 11 and
15.37 Thus, research indicates that the level of family income during
early childhood and the subsequent effect on childhood outcomes
is critical compared to other periods. As a result, we proposed that
exposure to disadvantaged or advantaged economic status during
early childhood inﬂuences the development of ADHD.
Table 2
General characteristics of participants by the occurrence of ADHD.
n % ADHD Non-ADHD
n % n %
Total 18,029 554 3.1 17,475 96.9
Income
Quartile 1 (low) 1117 6.2 41 3.7 1076 96.3
Quartile 2 (mid-low) 5171 28.7 168 3.2 5003 96.8
Quartile 3 (mid-high) 8576 47.6 241 2.8 8335 97.2
Quartile 4 (high) 3165 17.6 104 3.3 3061 96.7
Income trajectory
Consistently low 1026 5.7 40 3.9 986 96.1
Consistently mid-low 3039 16.9 107 3.5 2932 96.5
Mid-low to mid-high 1632 9.1 47 2.9 1585 97.1
Consistently mid-high 7525 41.7 203 2.7 7322 97.3
Decreasing 911 5.1 39 4.3 872 95.7
Mid-high to high 642 3.6 16 2.5 626 97.5
Consistently high 3254 18.0 102 3.1 3152 96.9
Sex
Men 9388 52.1 430 4.6 8958 95.4
Women 8641 47.9 124 1.4 8517 98.6
Location
Rural 5490 30.5 128 2.3 5362 97.7
Urban 12,539 69.5 426 3.4 12,113 96.6
Low birth weight (<2500 g)
No 17,894 99.3 548 3.1 17,346 96.9
Yes 135 0.7 6 4.4 129 95.6
Conduct disorders (aggressive disorder, oppositional deﬁant disorder)
No 18,009 99.9 546 3.0 17,463 97.0
Yes 20 0.1 8 40.0 12 60.0
Emotional disorders (depression, anxiety)
No 17,808 98.8 512 2.9 17,296 97.1
Yes 221 1.2 42 19.0 179 81.0
Social disorders
No 18,003 99.9 542 3.0 17,461 97.0
Yes 26 0.1 12 46.2 14 53.8
Tic disorders
No 17,830 98.9 523 2.9 17,307 97.1
Yes 199 1.1 31 15.6 168 84.4
Autism spectrum disorders
No 18,000 99.8 541 3.0 17,459 97.0
Yes 29 0.2 13 44.8 16 55.2
Developmental disorders
No 17,763 98.5 500 2.8 17,263 97.2
Yes 266 1.5 54 20.3 212 79.7
Intellectual disability
No 17,950 99.6 537 3.0 17,413 97.0
Yes 79 0.4 17 21.5 62 78.5
Year of birth
2002 9109 50.5 309 3.4 8800 96.6
2003 8920 49.5 245 2.7 8675 97.3
ADHD, attention deﬁcit hyperactivity disorder.
Table 3
Association between household income trajectories and occurrence of ADHD by
10e11 years.
HR 95% CI
Income trajectory
Consistently low 1.476 1.048 2.079
Consistently mid-low 1.363 1.077 1.726
Mid-low to mid-high 1.062 0.773 1.459
Consistently mid-high 1.000
Decreasing 1.689 1.197 2.382
Mid-high to high 0.909 0.546 1.514
Consistently high 1.134 0.892 1.442
Sex
Men 2.954 2.414 3.614
Women 1.000
Location
Rural 1.000
Urban 1.497 1.226 1.828
Low birth weight (<2500 g)
No 1.000
Yes 1.302 0.580 2.922
Conduct disorders (aggressive disorder, oppositional deﬁant disorder)
No 1.000
Yes 6.442 3.133 13.249
Emotional disorders (depression, anxiety)
No 1.000
Yes 5.586 4.050 7.704
Social disorders
No 1.000
Yes 8.987 4.845 16.670
Tic disorders
No 1.000
Yes 3.525 2.424 5.126
Autism spectrum disorders
No 1.000
Yes 3.048 1.594 5.832
Developmental disorders
No 1.000
Yes 4.259 3.050 5.946
Intellectual disability
No 1.000
Yes 2.352 1.375 4.022
Year of birth
2002 1.054 0.887 1.253
2003 1.000
ADHD, attention deﬁcit hyperactivity disorder; CI, conﬁdence interval; HR, hazard
ratio.
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deprivation in early childhood and child development, two theories
have been proposed: the family investment model and the family
stress model. In the family investment model, household income is
associated with positive child development because it enables
families to purchase the materials, experiences, and services that
beneﬁt a child's development.38 On the other hand, low incomes
adversely inﬂuence children by reducing the quantity and quality of
investments in children, including time spent on child rearing.
Although it does not address how economic circumstances may
affect the quality of parenting, this economic theory provides a
pathway as to how low economic status or changes in economic
status may affect the level of material investments in children.
Another plausible explanation can be drawn from the family stress
model.39 Low income inﬂuences a child's development through its
impact on parental mental health, which in turn inﬂuences
parenting practices that are associated with childhood outcomes.
Based on these perspectives, it has been speculated that economicdeprivation directly inﬂuences children's externalizing problems.
In addition, low economic circumstances may adversely affect
parent's mental health, which in turn may decrease mother-child
interactions or lead to poor parenting behaviors. These behaviors
may then negatively inﬂuence children's development and lead to
externalizing problems (inattention/hyperactivity, conduct prob-
lems) at age 3 years or older.24
Second, the risk accumulation model may offer another expla-
nation: exposure to SES adversity (or advantage) accumulates
throughout the life course and may compromise (or promote)
health in later life.16 One study suggested that accumulated expo-
sure to low economic resources causes increasing health prob-
lems.40 In the Quebec Longitudinal Study of Child Development
birth cohort, children from families living in chronic poverty had
more frequent and higher cumulative health problems, and chil-
dren with intermittent poverty were more often perceived to be in
less than very good health by their mothers. Chronic poverty affects
many children and has negative consequences for preschool chil-
dren's health.41 Our results showed that the decreasing-income
group had a signiﬁcant hazard ratio that was as high as that of
the consistently low/mid-low groups. A plausible explanation is
that multiple hardships existed (e.g., job loss, bankruptcy, parents'
severe depression, or other adversities) within households when
Y. Choi et al. / Journal of Epidemiology 27 (2017) 56e62 61household income declined dramatically during short periods. Such
hardships may tremendously inﬂuence households and child
development compared to other income trajectories in the same
periods.
Third, the adverse inﬂuence of downward household income at
a young age on the development of ADHD supports social mobility
models. These models suggest that those exposed to downward
mobility have more accumulated risks compared to their reference
groups, whereas those exposed to upward mobility are expected to
beneﬁt from status improvement throughout life. In contrast, in a
birth cohort study of Brazilians, which focused on changes in family
income from birth to 11 years, childrenwhose families were always
poor or who became poor between birth and 11 years had greater
conduct problems at 15 years of age, but not greater emotional and
attention/hyperactivity problems, compared to children whose
families had consistently high income.42 Possible explanations
include methodological differences in the measurement of family
household income trajectories and the duration of household in-
come trajectories. The authors in the Brazilian cohort study sug-
gested that low prevalence of attention/hyperactivity in some
family income categories may result in a lack of an observed as-
sociation between income trajectories and attention/hyperactivity
problems. From a methodological perspective, the Brazilian study
measure nine income categories from birth to 11 years old, whereas
our study measured seven income trajectories from birth to 3 years
old, supporting the important periods of child development and
separating exposure periods from occurrence periods.
This study expands on previous research by prospectively
assessing family income throughout childhood and documenting
the effects of accumulation or ﬂuctuation in family income on
ADHD. Despite cumulative evidence explaining the association
between SES and ADHD, most previous research has measured
income at only one time. Few studies have shown that ﬂuctuations
in family income are associated with mental health problems,
including ADHD.42 Even when family income has been measured
more than once, the dynamics of income during childhood have not
been captured, such as the health effects of sustained exposure to
low income or transitions into and out of low-income groups. Our
ﬁndings reinforce the value of analyzing different measures of SES
when studying the etiology of health inequalities, especially during
childhood.
The strengths of this study are its population-based design and
data collection from the KNHICD, which is nationally representa-
tive. Additionally, we used unique personal identity numbers of
each Korean resident and linked them to national insurance and
mortality data for follow-up. Despite these strengths, several lim-
itations should be considered. First, the precise age of onset of
ADHD among children in our samplewas not possible to determine.
Therefore, it is difﬁcult to ascertain whether ADHD developed in
these children before they had recognizable symptoms of the co-
morbid psychiatric disorders. Additionally, our estimations could
be biased because under- and over-diagnosis may occur when us-
ing medical records. Second, the database does not include
maternal information on tobacco use, alcohol consumption, dietary
habits, or other behavioral factors during pregnancy. However, we
attempted to consider these risk factors, given that low SES and low
birth weight are associated with maternal behaviors, such as
smoking or alcohol assumption. Third, we did not have sufﬁcient
data to evaluate the severity of psychiatric comorbidities. Finally,
this study used household income estimated from the health in-
surance premium instead of actual income.
In conclusion, household income trajectory patterns should be
considered when investigating SES mobility and risk of ADHD. Our
results indicated that social mobility, cumulative exposure, and the
critical period (based on previous research) were important inexplaining ADHD. These ﬁndings suggest that understanding
health disparities in Korea and other countries may be best
addressed by focusing on childhood. Interventions during these
early years of life may help move children onto healthier trajec-
tories, with the hope of maximizing health throughout life.
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